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************ BEGGINING OF NEW CLAUSE*************

ANNEX [Z]: Cross-check characterization Report for metadata-assisted EVS audio profile

Z.1
TEST 1: Codec Quality Characterization Test
Introduction and Experimental Design
ITU-R recommends that the "testing, evaluation and reporting procedures given in Recommendation ITU-R BS.1534‑3 [22] be used for the subjective assessment of intermediate audio quality". Recommendation ITU-R BS.1534‑3 [22] has also been previously used in other standardization activities pertaining to spatial audio coding such as the MPEG-H standardization. To provide an understanding of what quality levels can be achieved with the metadata-assisted EVS codec at the nominal bit-rates of 256kbps, 384kbps and 512kbps, the Codec Quality Characterization Test described in TS 26.259 Clause 5 was conducted. 
In this experiment, 4 different bit-rates (an additional bit-rate of 160kbps was also provided by the proponent) were tested with 20 different test materials covering object-based, scene-based (up to 6th order HOA), channel-based audio and a combination of these formats.

The experimental design was consistent with TS 26.259 Clause 5.2. The experiment was divided in two sessions, each session covering 10 test materials.
Selection of Assessors

The selection of Assessors was consistent with TS 26.259 Clause 5.3. Participants were all members of Qualcomm Advanced Tech R&D group and familiar with critical listening and audio quality evaluation. 10 assessors were selected following pre- and post-screening processes.
Test Materials

The test materials included twenty different signals covering a range of audio content typical of Virtual Reality such as vocals, orchestra music, nature sounds, etc. Each of the three different bit rates was tested with each of the twenty different signals.

Presentation interface

The ARL STEP software v.2.04 was used for presentation of the samples and collection of results.
Listening Environment

The listening environment was a critical listening room compliant to TS 26.259 Clause 5.6.

Listening System

The listening system was loudspeaker-based (Genelec 8240A loudspeakers) with a setup according to TS 26.259 Clause 5.7.
Listening Level

The listening level was adjusted according to the requirements in TS 26.259 Clause 5.8.
Generation of Anchor/Reference and Test Conditions

The signal processing chain for generation of the Test Conditions is according to the proponent’s description. According to the proponent’s report in S4-180808, the actual bit rates were in all Test Materials higher than the target bit-rate. Table [x] shows the actual bit-rates for each content.
Table [X] - Actual bit rates for encoded test materials of Test 1 for Metadata-assisted EVS
	
	
	R1
	Excess
%
	R2
	Excess
%
	R3
	Excess

%
	R4
	Excess

%

	Target bit-rate
	
	512
	-
	384
	-
	256
	-
	128
	-

	8Obj_Music+Bird
	
	561.7
	9.7
	401.7
	4.6
	280.6
	9.6
	161.8
	26.4

	8Obj_Reservoir
	
	558.8
	9.1
	398.8
	3.9
	279.3
	9.1
	160.5
	25.4

	CICP19+2DynObj_Festival
	
	561
	9.6
	401
	4.4
	280.3
	9.5
	161.5
	26.2

	CICP19_1A
	
	557.5
	8.9
	397.5
	3.5
	280.3
	9.5
	161.5
	26.2

	Capoeira
	
	556.7
	8.7
	396.7
	3.3
	280.4
	9.5
	161.6
	26.3

	CosmosJungle
	
	563.1
	10.0
	403.1
	5.0
	279.8
	9.3
	161
	25.8

	CosmosTwister
	
	556.2
	8.6
	396.2
	3.2
	279.4
	9.1
	160.6
	25.5

	DronesAndAnimals
	
	556.7
	8.7
	396.7
	3.3
	278.7
	8.9
	159.9
	24.9

	Fork
	
	562.2
	9.8
	402.2
	4.7
	280.6
	9.6
	161.8
	26.4

	HOA6_Musicopter
	
	560
	9.4
	400
	4.2
	280.1
	9.4
	161.3
	26.0

	Indiana
	
	562.3
	9.8
	402.3
	4.8
	280.4
	9.5
	161.6
	26.3

	JammJam
	
	562.9
	9.9
	402.9
	4.9
	280
	9.4
	161.2
	25.9

	LaLechera
	
	558
	9.0
	398
	3.6
	279.2
	9.1
	160.4
	25.3

	PitStop
	
	557.1
	8.8
	397.1
	3.4
	280.3
	9.5
	161.5
	26.2

	Spoon
	
	562.7
	9.9
	402.7
	4.9
	280.1
	9.4
	161.3
	26.0

	audiosphere_A
	
	555
	8.4
	395
	2.9
	277.2
	8.3
	158.4
	23.8

	audiosphere_B
	
	562.7
	9.9
	402.7
	4.9
	280.6
	9.6
	161.8
	26.4

	leaf
	
	561.2
	9.6
	401.2
	4.5
	280.7
	9.6
	161.9
	26.5

	silent_A
	
	561.1
	9.6
	398.1
	3.7
	279.7
	9.3
	160.9
	25.7

	silent_B
	
	559.1
	9.2
	399.1
	3.9
	280.1
	9.4
	161.3
	26.0

	Average bit-rate
	
	559.8
	9.3
	399.6
	4.1
	279.9
	9.3
	161.1
	25.8


Attributes

Participants were asked to consider all perceptual differences between the systems under test and the reference signal when scoring the basic audio quality.
Presentation of Results
Figure [x] visualizes the absolute scores per test item and bit-rate. Table [y] further summarizes the results across all test items.
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Figure 2: Absolute score and 95 % CI of Codec Quality Characterization test (Test 1) of Metadata-assisted EVS
Table [x]: Summary of Average Scores for Test 1 of Metadata-assisted EVS
	System
	High
	Low
	Mean

	Metadata assisted EVS @ 160 kbps
	70.58
	68.75
	66.91

	Metadata assisted EVS @ 280 kbps
	78.19
	76.49
	74.79

	Metadata assisted EVS @ 400 kbps
	79.03
	77.33
	75.64

	Metadata assisted EVS @ 560 kbps
	79.65
	78.15
	76.65

	LP35
	18.71
	17.54
	16.36

	LP7
	43.11
	40.99
	38.88

	Hidden Reference
	100
	99.85
	99.68


All bit-rates have scores statistically significantly worse than 80 MUSHRA points (Excellent).
************ END OF NEW CLAUSE*************

